Cardiac myocyte differentiation: the Nkx2.5 and Cripto target genes in P19 clone 6 cells.
Genetic evidence has implicated several genes as being critical for the development of cardiomyocytes. Whereas a few of the targets of these genes and the pathways they constitute are known the majority of targets and the interrelationships of the pathways involved still remains largely unknown. The power of high-throughput analytical techniques like microarrays and real-time RT-PCR combined with the ability to selectively silence specific mRNA in model tissue culture systems can begin to fill in these gaps and increase our understanding of the molecular mechanisms of cell commitment and terminal differentiation. We have used microarray analysis and siRNA directed against the cardiac-specific transcription factor Nkx2.5 and one of its targets Cripto in P19 clone 6 (P19Cl6) cells to identify potential targets for these genes. We demonstrate Nkx2.5 affects genes that have been shown to be controlled by the canonical Wnt or TGFbeta/BMP signaling pathways. We also show that Cripto can regulate the critical stem cell gene Nanog and two Oct 4-regulated genes: Dppa2 and 4. Cripto also affects the formation of nitric oxide, a small signaling molecule that has been reported to be important for growth and development of cardiac and smooth muscle. It affects the nitric oxide system by regulating genes that control the levels of nitric oxide synthase mRNA concentration as well as the activation and bioavailability of the protein.